Role of cell surface carbohydrate moieties in monocytic cell adhesion to endothelium in vitro.
Monocyte adhesion to endothelium represents the first step in the emigration of this leukocyte from blood to tissue during such pathologic and physiologic processes as atherosclerotic plaque development, wound healing, and inflammation. We have examined the role of carbohydrate moieties in the binding of mononuclear cells to endothelium in vitro. Wheat germ agglutinin (WGA) completely inhibited binding of the human monocytic cell line U937 to pig or human endothelial cells (EC). The inhibition was abolished by the presence of N-acetyl glucosamine, a preferred ligand for WGA. This sugar itself, however, had no effect on monocytic cell binding to EC, suggesting that WGA is inhibiting the cell-cell interaction by binding to a distinct sugar moiety. We tested a series of simple and phosphorylated sugars for the ability to inhibit U937 cell binding to EC. Two phosphorylated disaccharides, lactose-1-phosphate and maltose-1-phosphate, but not 14 other sugars, caused complete suppression of monocyte adhesion to EC. Among the inactive sugars were mannose-6-phosphate and fructose-1-phosphate, which have been shown by others to markedly suppress lymphocyte adhesion to EC. A nonionic detergent, n-octyl-beta-D-glucopyranoside (octyl glucoside), which contains a sugar group as a hydrophilic moiety, also inhibited U937 cell or human monocyte binding to human or porcine EC. The inhibition was observed at a nontoxic concentration of octyl glucoside and appeared to be due to an effect on the monocytic cell rather than the EC. When suboptimal doses of WGA and octyl glucoside were added in combination to the U937 cell-EC adhesion assay, the level of inhibition was greatly reduced when compared with either of the inhibitors alone, suggesting an interaction between these two blocking agents. Lactose-1-phosphate, but not octyl glucoside or WGA, blocked neutrophil adhesion to EC. In summary, our results indicate that specific cell surface carbohydrate groups are required for the adhesion of monocytes to the endothelium.